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(57) Abstract: Fluorescent compounds usable in determining a 
DNA sequence, assaying a physiologically active substance by the 
fluorescent immunoassay method, etc. Compounds represented by 
general formula (1) or salts thereof (wherein V 1 to V?5 ^represent 
each hydrogen, halogeno, alkyl, alkenyl, a group selected from 
a group consisting of groups capable of forming a covalent bond 
together with a substance to be labeled, etc., or V 1 and V 2 may 
be bonded to each other to form a saturated or unsaturated ring; R l 
represents hydrogen or a group selected from a group consisting 
of alkyl, aryl and heterocyclic groups; R 3 and R 4 represent each 
alkyl, or R 3 and R 4 may be bonded to each other to form a ring; Q 
represents atoms which are necessary in forming a methine chromophore; and m and n represent each 0 or 1 , provided that m+n is 1 . 
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Wiley and Sons)#-^i — 3 — d>H>, 1964*£ ; N. ^— • • X* — 
V— (D.M. Stunner)^ ^0^^^ ij y $ • n W1<? >X-X^>*;U • r tr* 
£X • -f > • D-tM ?U9^ • 4r ^ X h U —(Heterocyclic Compounds-Spec 
ial Topics in Heterocyclic Chemistry)j , ^18$. ^14g0s 4 8 2fr£> 5 1 
5M N • «W 'J— • T> K ■ "t>->X*(John Wiley and Sons)*±- — a — 3 

-£> N D>h'>, 1977^fiJ^{ZHB«g^tlT^^o 

>>T->feiH, ^P^>T->fe^ N D^S>T^>^^^ LT{±*a^l^m5,34 
0,694^B««^21SI>*22M©(XI). (XIIK (XIII )iC^£*lT S b 

-ttSC(II)t:*V>Tx V\ V 2 . V 3 S V\ V 5 . V 6 , V 7 . V 8 . V 9 . SOT°{i-^(I) 

(ciaaov^PiST-^So vip^v^tt^tL^nafesr^feb, fc*f bv\ v\ v\ v\ 

^(DCDR'iiPaT-feSo R\ R 4 . R 5 > Rnm±*ti?M&ALX*&*), -jR^(I)©R 

I5©7;i/+;H (^Jx(^ mititz-i/^m&tiiZy* 

£e>£#$L<t£J^5SiM^m6 3&^L 1 5(07";— (0"J*tf. o 
b<&£tmfm&4&t>b 1 5 S ^ U < «j^5^1P^FfgC 6 ^VM^ 1 0 (D& 

rauK^x lii^ a^jRii^if) s mmm*&ii*^\s2 o. 
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gfc 6 fc^ b 1 8 . £ £ b < 6 «C VM, 1 5 ©T U -)l^*MM 

pi: bTfcfi; b < tit 1 Xli 2 T-fc «? .-^(V)T-^ Lfc*iifc:**J&T*P= 1 ©» 

^#gfc*f £ b^o 

^ h77ji/W>^^A-ftx try ^-^A^:*>&h*©w$H;a->#^ 
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1-3 



1-4 



1-6 



1-10 




No. V M_ 

1-1 — Q-SO a ' -CH 3 — (CH 2 ) 5 -COOH K + 

1-2 — ^^-S0 3 ^v^k — (CH 2 ) s -COOH 2K 



— SOa" — (CH 2 ) 3 -S0 3 — (CHaJs-COO-N^) 2Na + 

— =— ^^-SOa" — (CH^-SOs ^CONH-fCH^-N^] 2Li + 

SOJ ° 

I_5 = 0^ S °^~ ^0 — (CHa)5-NCS 2K + 



_ P 
■S—^^-SOa" — (QkSoI — (CH2) 5 -CONH-<\^N 2K + 

CI 



1-7 -hes-^-so; H -(C H2 ) 5 -COOH Na + 



1-8 = (\ /)-S0 3 -CH 3 — (CHzJn-COOH K + 



1-9 — ^3~ S ° 3 ' CH3 — (CH 2 ) s -CONH-(CH 2 ) 2 COOH K + 



-==— ^^>-S0 3 " " CH 3 — (CH 2 ) 5 -N^N-(CH 2 ) 5 COOH K* 
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X 
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X 

O 
O 
o 

'«> 
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CO 



O *rS 

^ - 8 
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CO 



27 



WO 01/21624 



PCT/JPOO/06401 




No. 



R 2 



M 



1-31 



— CF 3 



-CH 3 



— (CH2) 5 -COO 



1-32 



— CN 



SO, 



— (CH 2 ) 5 -COOH 



1-33 



1-34 



—OH 



—NO, 



— (CH2) 3 -S0 3 — (CH^g-COO-N 



h - 



— (CH^-SOa 



O 

o 



— (CHjfe-COO-N 
O 



h - 



1-35 



— COOH 



■(CH2) 3 -S0 3 — (CHzJg-NCS 



1-36 



1-37 



— OCH 3 



o,s 



C! 



-CHaCONH-^]^ — (CH^-CONH-^N K 



CI 



so. 



— (CH2) 5 -COOH 



1-38 



-OSr 



-CH a 



— (CH2) 5 -COO 



1-39 



-CH 3 



_/*-< 

-(CH2) 5 -CONH— (\ N 
OH 



1-40 — OCOCH 3 



-CH, 



— (CH2) 5 -N N-(CH2) 5 COO 
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1-44 



1-50 




No. V R 1 R 2 M 



1-41 — OCONH 2 -ch 3 — (CHjfe-COO 



1-42 -OCOOCH3 _ (CH2)3 _ so - — (CH2) 5 -COOH 



I-43 — OCOO— ^^>-S03 — (CH2)3-S0 3 _ (CH^-NICS 2Na 



-N(CH3) 2 — (CHda-SOa" - (CH2 ) 5 -NCS 



_ - + 

1-45 — NHCO(CH2>COOH — <CHz>a"" SQ3 (CH2) 3 -S0 3 K 



1-46 — NHCONH 2 



— (Chys-COOH 



I-47 — NHCOOCH3 - CH 3 (CH2) 5 -COO 



1-48 — NHSQzNHz -CH 3 — (CH^-COO 



o 3 s 

— NHSO2CH3 — CH 2 CONH— 6 ^ — (CH2) 5 -NCS K 



SOa" 



CI 



" sH 0 -(chWs-conhK^n — 

CI 
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No. 



M 



1-51 



~~9 



-CH 3 — (CH 2 ) 5 -COO 



1-52 



-S0 2 NH 2 — (CH 2 ) 3 -S0 3 — (CH 2 ) 5 -COOH 



1-53 



— SOCH 3 



-(CH 2 ) 3 -S0 3 — (CH2) 5 -COOH 



1-54 — SO z CH 3 



— (CH 2 ) 3 -S0 3 — (CH2) 5 -COOH 



1-55 



— COCH3 



-CH a 



■(CH2) 5 -COO 



1-56 — COOC 2 H 5 



-CH a 



— (CH 2 ) 5 -COO 



1-57 



— coo— ^~^>— so 3 



-CH 3 



— (CH 2 ) 5 -COO 



2K 



j-58 — CONH(CH2) 2 COOH -CH 3 



•(CH 2 ) 5 -COO 



1-59 



— po 3 



— (CHaJa-SOa" — (CH 2 ) 5 -COOH 4 Na 
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1-61 




(CH2) 5 COOH 



1-62 




(CH2) 4 SQ3 (CH 2 ) 4 SQ 3 K 



1-63 




(CH^sCOOH 



1-64 




N0 2 



(CH2) 4 S03 



(CH2) 4 S0 3 K 
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1-65 



1-66 



1-67 
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1-68 



S0 3 K 




1-69 



(CH^sCOOH I 



N O 



SO3K 



H,C 




(CH 2 ) 3 S0 3 K 



1-70 



1-71 




(CH2) 5 COOH 



SQ 3 Na 




(CH2) 5 COO 



C 2 H 5 



1-72 




(CH^aSOgl 



COOH 



1-73 




(CH 2 ) 5 COO 



1-74 




(CH2) 5 COOH 



=\ (CH2) 4 S0 3 
* N 

(CH 2 ) 4 S0 3 K 
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.CH a 



R 1 M 



No. 



M 



VI-1 



VI-2 



— CH 3 

so 3 



+ 

nBu 3 NH 



VI-3 



(CH2)2S03 



nBu 3 NH 



VI-4 



VI-5 



VI-6 



S0 3 





^ /r so * 



nBu 3 NH 



+ 

nBu 3 NH 



+ 

nBu 3 NH 



VI-7 



(CHaJs COOQjHs — 



VI-8 



•(CH2)ii — COOCH3 
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H 3 C0 2 S 



W N==/ 




CH a 



M 



No. 



R 



W 



M 



VI-9 



?0 3 



H 



VI-10 — (CHgJaSOg 



H 



VI-11 



H 



so. 




SO a 



H 



Na 



VI-12 (CH^s COOCzHg H 



Br 



VI-13 



S0 3 



(CH2> 5 COOC2H5 



VI-14 



(CH^ 2 S0 3 (CH2)5 C00C 2 H 5 



VI-15 



H 



SO3 




(CH2) 5 COOCzHg Na + 



SO3 



35 



WO 01/21624 



PCT/JP00/06401 




No. 



M 



VI-16 



OH 



VI-17 



■(CH2) 5 COOC 2 H5 



Br 



No. 



VI-18 



VI-19 



VI-20 




VI-21 — (CH2)5COOC 2 H 5 Br 
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No. 



VI-22 



VI-23 



VI-24 



VI-25 



VI-26 - 



VI-27 



VI-28 
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W-N 



No. 




M 



VI-29 



SO, 



H 



VI-30 (CH2)2S0 3 



H 



VI-31 



H 



SO, 




so 3 



H 



Na 



VI-32 (CHjds COOCaHg H 



Br 



VI-33 



SO, 



(CH^ 5 COOC2H5 — 



VI-34 



-(CH2) 2 S03 (CH2) 5 COOC2H5 



VI-35 



H 



SO3 




(CH2) 5 COOCaHg Na + 



SO3 
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No. 



W 




CH, 



W 



No. 



W 



VII- 1 



VII-2 



VII-3 



VII-4 



VII-5 



VII-6 



VII-7 



VII-8 



VII-9 



VH-10 



- -([)-S0 3 H 
nBu 3 N 



=\ ,S0 2 CH 3 



=\ ,S0 2 CH 3 



(CH2) 5 COOC 2 H 5 




N-H 



H 3 C0 2 S 




H 3 C0 2 S 



# N-(CH2) 5 CCX3C 2 H5 



OH 



OH 




-o 



VII-ll 

vn-i2 

VII- 13 
VII-14 

vn-15 
vn-i6 
vn-17 

VII-18 

vn-i9 
vn-20 

vn-21 
vn-22 
vn-23 

VU-24 



^~~^-0(CH 2 ) 3 S0 3 Na 



— CF 3 
— CN 

—OH 

— N0 2 
— COOH 

— OCH, 



-o-O 

l 

— O-Si — 
I 

N=\ 
N— ^ 



— OCOCHg 
— COCNH 2 

— OCOOCH3 
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No. 




W 



No. 



W 



VII-25 — OCOO-^^>— S0 3 K 

VII-26 — N(CH3) 2 

VII-27 — NHCOfCH^COOH 

VII-28 NHCONH 2 

VII-29 — NHCOOCH3 

Vn-30 — NHS0 2 NH 2 

vn-31 — nhso 2 ch 3 

vn-32 — s ~~^~y 

vn-33 — s ~~^~y 

V1I-34 — S0 2 NH 2 

vn-35 — SOCH 3 



VII-36 

VII-37 

VII-38 

V1I-39 
VII-40 

VII-41 
VIM2 

VII-43 



-S0 2 CH 3 



— COCH3 



—CO' 



— COOC2H 5 

°-0~" 



so 3 



— CONH(CH2) 2 COOH 



— PO a 



—CI 



—Br 



40 



WO 01/21624 



PCT/JP00/06401 



VI 1-44 




VII-45 



VII-46 
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H3C CH3 



VII-47 




cr n 



VII-48 




VII-49 



VI 1-50 



VII-51 
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VII-52 



VII-53 



VII-54 



VI 1-55 



VH-56 
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VII-61 




VII-62 




VII-63 



VII-64 




VII-65 
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VII-66 



VII-67 




VII-68 



VII-69 



VII-70 
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VII-71 



C 2 H 5 0— C— (CH2) 4 S 




H 3 C CH 2 



VII-72 



C 2 H 5 0— C— (CHgJs S 




VII-73 




VII-74 



VII-75 




O 
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VII-76 



Vll-77 




VII-78 



VH-79 
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VU-85 



VII-86 



VII-87 



VU-88 



VII-89 
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VII-90 



VII-91 



VII-92 



VII-93 



VII-94 
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VII-95 



VII-96 



VII-97 



VII-98 



VII-99 
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VII-100 




VII-101 



VIM 02 
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^7?- r\ ^naKs u >7 -f^it^tis i/t^- 

/n-7°^>s l^^>> * hU^hTtfi^ h**>>. J^zMb 

k urnM®. ^^oi^m.^. /^f>j7^ -y-^m?)^ 

JfiL&tBU& MiMf&^N /^r'J7, /^r'J7^ 5^X&#5^Jlgfts 

&mmw. mm. mmfsmmn, «^#> s^»i^ r?**-* 

cn^©^t>. #£L^^f»!SJ±. in.i*. ^>^7l^ ^t^K 

^V/tz/SXtt^f K<DH#:0iJ*:LT&, IgG. IgA, IgM, IgD, IgE 

^CDM^D7*'J m*<D9 fo&<D&tnME.tt-r&*S 9 

^©ii$ftfl>-i:* s "t ; #x is*?- FCDmfefflt Itlt 8l2.fcJU DNA. R 
NA. ^^U=T7^l^^^h\ ^^U7^U^^h\ ATP. CTP, GTP. TTP. UT 
P N clATP. dCTP, dGTP. dTTP. dUTP, ddATP, ddCTP. ddGTP, ddTTP> ddUTP, Xfcfc 

W-*t£©jjMi3i&££W ££2:#T-!Sx MKiiLTii. ^77 

t&x^Zo *)\s=£>tvxi±, mtUiX, j>i/a.\)>, m^K^y, ±&m 

KIBf, *3ri/V->>, nv7l/r»> -fe^ u^>^(D^y^- Kit*;^ 
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teu t^^>A. t**>B (Bl. B2s B6 N B12&£:*) , £*^>C, tf 

**'J>, *^-^^i>>, xiJ^D?^ i>>&h*£;Ptf 3d h#T-t£o dtl?>© 
mVoMj iil^o #"Jxfcf. trtifc, m&W, ^7°3-Ytz¥) l±iff£ V^WM^W 

*ftW<D<t&<to*VNAMffilzm^2>m&lZ^ MZ.it. fr-X (Jerry L. R 
uth, DNA, 3, 123 (1984)) lZtZm<Dj5mx*7'ti — 7X.l±y : 7'( ^ — £M*BJ© 
<bilrti£JfcD3&g;^3dh#T-££o * w^^©£i*^Wf&»^#^£Sji& 

^^-r^feSfb^^SJ^^-erT^fS^ii^ 0«;U£> ^®^^5 5 6 9 

5 8 7 ^BmwiznzmztitzxmizmtT&mizft ozb&x-%z>o ts^^x^ 

;Hb^nTv^^v^*;^^^r->;l/a^WT3^ii^ tfij*.^ ^H¥6-2 2 2 0 
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5 9^&m£tm$ntzfi&izmbxmm-tzzt&x*%2>o 
mmizmmz^zztizx-DX, mmmxizmmm,(D&&*ww?zzt&xz 

ifim^mm^nx^*) (^x.^^¥9 -3 0 9 8 4 5^&m;J. Neurosurg., 
87, pp.738-745, 1997; EfflS^ h£ffcx^, 34, pp.316-322, 1996^^) . 

*.%,wcDik&m±s QkiM * — i?>r^m&m^tz&m%ihisxmmij i B!ffeX'$> 

*mmib&^&vmm$ntz&mmvom mmmmibifi^^) zmm 
m<Dmmti>xmuz>meiizi^ m^t2mu±(Dmmmmiiu^m^xmm 
mm^mmtLxmmt^zt^m^^o mm. mmm, ^mmmm. p 
Yimmk mm. mf^m^m^mmmmmm^m^x. mmm^tmmmta 

itm^em t m v^ & z. h & ^mx & & o 

mt\,xm%tefcfo*m^xm&x%z>o 74 ^>*-<zm > Y-^mzmv 

§£#J&£:*) IcilLT&R. J. Sudbergif ""The Chemistry of Indolesj (Academi 
c Press, New York) 1970^*5^15^ £T3lffl£ft"C 3 - £ 

i*x%% 0 *ftw<Dit&m<Dmm.X'&. mmm >K-;v*fctt>f>i«^->^ 

E)U D S^MSii^H^t <t !>ISi 
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60 ^yXVV^SJfoico^T&Chemical Review, 9 5#, 2 4 5 7M (199530 

CiS^D^i^r^ ^"SiS j -^Journal of Organic Chemistry, 55#s 63M 
(19903O lzmm<DKeckfcJfot lt^]?.^^tSC «fc 0§IK:@fi«]tl 

mtt¥) CMltttx7 • • ;\— (F. M. Harmer)^ r^nit^ * U y 
^7 • n w*£>X— ^>7^>^X -7>K • 'JU>fT^ K • n w*e7>X(Het 
erocyclic Compounds-Cyanine Dyes and Related Compounds )j % > • -f 
U- • T> K • t>->X(John Wiley & Sons)*t-^ — 3 — P>K>, 196 
4 4£f«j N S^t-'XA^^-t-(D. M. Stunner)^ r^^p-tf-^ >j7 i; y ^ • 
x^-wi/ • r ^x • >f > • ^^Dit-T ^'Jy^ • ^x h 
U —(Heterocyclic Compounds-Special topics in heterocyclic chemistry)j N 

mi mi 4m. m4 8 2^e>5 1 sis&^Kfaf^nTi^o 

mmr u i&st:* uTiuiB^jtifB© t tz^mzmmm^ b&^an* 3 c £ £ 
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5-7Dt-2-t 10 g, 3-,* ^;i>-2-:7* ^ > 20 mlfc^U 

15 ml*J!inx r 230 o CtiiD^L5^P^SJJ&U^:o SJfor«£tf*£JU ^©ll^> 
IJAW7A^DYh^77-f — -tliPtt g&^£^tf ^ 7 * > 3 >fr 5> 

t fe^^it *s mb L.mn&mm t lt vi i-43£*#fco 

!Rg2.0 g, JR^15.7% 0 
ifejS : 132-134'C 

H-NMR(CDC1 3 K 6 ; 8.50(d,lH), 7.70(d,lH), 2.40(s,3H), 1.36(s,6H) 

mum 2 : fcllr^VI I-13fr ?>31:fc<fcTMb-£WI 1-34, 35©^ 

<b^VI I-13fr f> 31 s MtffcflS^«DVII-34Xrf35tt. »j6«tH5^KU 
S> > h VI 1-43 £ nm&&ft'?GM*tt W ZZhifi-CZtzo &fc&*l<D 




VIM 
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UHb^VII-lbcD^fiS 

<b^#jVII-la (121 g) &gt& 3 L CS»i*ia:*ttTJ** 94 g^USS*!* 
TiTF Lfco £ * $ tc 1 l$Hift&Ufc&t£a«tta LT<t^tJVII-lb£*§ 
fco ifc*132.3 g> iR^62%o 

H-NMR(D 2 0) , 6 ; 7.83(d,2H), 7.70(d,2H), 5.42(t,lH), 4.20(d,2H) 
(2Mb^feVII-lc©£tf 
fb£4&jVII-lb (100 g) *20X*ttfls*U»>A7k**fc:»jBIbx 90°Ct?fiJfc^ 

RJ»**3!K^TT H*IHI»#r«fcB«I«lVII-lc©|ga3y*fmbfco JRS41 gs 

H-NMR(DMS0-d 6 K ; 7.61(d,2H), 7.43(d,2H), 4.20(s,lH) 
(3Mb^»VII-lCD^J« 
fc£»II-43 (3.3 g) £<b-£#jVII-lc (5.0 g) £gff£^StTT*DMF 50 mltC 
j&K#U£A (6.2 g) trh7^h'j7xr;^7^>^7^ 

*a (0.52 g) zimz-xwv-e emmKifointiZo s**fc»»3i^;i/*iinit* 

i:^US«t«**^tf*ga*»jflUfcoS[3fgSt* 200 ml^PP*;UA 200 

■K %K 5 bK hU^;i/7^> 10 mi*initT^*-rai:aw»tt h 

&*16U B*^M^^/^= 3 P-y->* i ?>^'fb^-li-VII-l$^feoiR«7.0 g, 
i»89% 0 

H-NMR(DMSO-dfi) N 6 ; 8,50(d,lH), 8.05(d,lH), 7.60(d,2H), 7.45(d,2H), 2.3 
5(s,3H), 1.35(s,6H) 

mum a : ^mm-2Rmt^mu-3<D^m 

Tffi©;W— h T<b£«5VI 1-2*5 J; OTI I-3£l^fi& b fco 
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VII-43 



VII-2a VII-2b 



H3CO2SHN 




lMfr&*UVII-2b©^J* 

<b^VII-2a (11.7 g) Zmmx-f-fr 100 ml^M* 100 ml© 2 if UU;:?§8¥ 
£-fcK f'J^> 8 ml^3UQxfe^^TT*^^>x;w*^;i/^n^-r b* 22 g£?S 

1R*16.6 g, 1R^85% 0 

H-NMRCDMSO-de) , <5 ; 10.02(s, 1H), 7.41(d,2H), 7.18(d,2H), 4.10(s,lH), 3. 
08(s,3H) 

(2Mbllrt>VII-2©^ 

<b^r#JVII-43 (2.6 g) £<b£r#JVII-2b (3.0 g) ^^mm^TT'DMF 40 mlfcl 
mm^^ #t&#U£A (4.1 g) iirh^^h'J?!-^?^/^^ 
(0.38 g) ?:Jn^T90 o CT-2.5^P^S^$-&fco SJfoi££^ P D*;i/A 200 
mlT'^m U fc&igfcs U M&Z&WLx-?*/^*? *S^b£ l-2©ffl*£ 
H,£f#fco ffl^^Ml3^^^^^?>S^bTVII-2^#fco 1RS3.5 g, 1R 
^91%o 

H-NMRfDMSO-deh 5 ; 9.92(s,lH), 8 5 50(d,lH), 8.05(d,lH), 7.52(d,2H), 7.25 

(d,2H), 3.10(s,3H), 2.35(s,3H), 1.35(s,6H) 

(3Mbl^$JVII-3©-£iJ?£ 
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(0.51 g) £DMF 7 mUzmM£&, JV (0. 

32 g) i:^*U^A (0.60 g) £Jn;lT55 0 CT5B^R/&£i*fco 

1- 3£f#fco IfcfiO.46 g, lR^64Xo 

H-NMR(CDC1 3 K d ;8,52(d,lH), 8.05(d,lH), 7.58(d,2H), 7.42(d,2H),4.02(dd, 
2H), 3.65(m,2H), 3.00(s,3H), 2.35(s,3H), 2.20(t,2H), 1.50-1.30(m,12H), 
1.18(t,3H) 

3-\s>*m^Z>z}iiz&t) <b^vi l-42itMbi^jVii-5£f# £ ii:^t*lfeo 
^b^VII-4 :H-NMR(DMS0-d6). 6 ; 9.92(s,lH), 8 i 50(d,lH), 8.05(d,lH), 7.4 

2- 7.20(m,4H), 3.00(s,3H), 2.30(s,3H), 1.25(s,6H) 

>fbi§r$JVII-5 :H-NMR(CDC1 3 K d ; 8,52(d, 1H), 8.05(d,lH), 7.38-7.10(m,4H), 
4.00(dd,2H), 3.60(m,2H), 2.98(s,3H), 2.30(s,3H), 2.20(t,2H), 1.50-1.30 
(m,12H), 1.18(t,3H) 

mmm 6 : it^mu-sco^ 

4b£rtJVII-43 (2.4 g), mU-^A (3.5 gK h'j7i^m7-f> (0. 
31 g)s a'Mbff!— ^ (0.12 g)$^^^i/>^U 3— friS^f-frx.— 20 m 
li;* 20 ml£^m«rFT*«]U 25°C £T 30^1*1$ bfco *t7n/V^ 
(1.5 ml) *mtolsRfoT&m*80 o clz±tfT?<D££imF££LJB£ 

%@*UT^^^^?>S^1-^> ^b^$JVII-6##£*L£o 1RS1.7 g, IR 
^80% o 
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H-NMRCDMSO-de), 6 ;8,52(d,lH), 7.62(d,lH), 4.52(m,2H), 2.33(s,3H), 1.30 
(s,6H) 

<b^VII-6©^•t?fflV^fc7'D>'VI/^^;^T;l/3--;^^2-^^-;l/-3-^>-2- 

mmms : fb-^vii-scD-^ 

{b£«II-43 (1.2 g) ^>^[b]77>-2-^nz-^7i/y K (1.2 g) £ 
^^TT-DMF 15 mliC^^-frs jgtiHr^A (3.2 g) ^rf7^h'j7 
ir;i/^70M7^->A (0.29 g) £flQxT100°CT* 3^SJfo£i*fco R 

(D&mtzo 1R«1.0 g^ lfc¥73%o 

H-NMR(CDC1 3 K ;8.95(d,lH), 8.02(d,lH), 7.62(d,lH), 7.54(d,lH), 7.36-7. 
22(m,2H), 7.10(s,lH), 2.40(s,3H), 1.38(s,6H) 

: Yb^tJVI 1-9*5^^1 1-10©^ 

it^wi i-m^m^m^tz ^ > y [b] ^ ^ > -2-^ n - v z ? ^ ? Y^z-y'y 
mum 1 0 : ib&wii-uco&m 

THB{3^bfe;w- hT-fb^tJVII-ll^^bfeo 
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VIMlb VIM1 
(lMb^«WI-lla©^£ 

* > 7 i - )l # n n v 7 T is y K 7L T VI 1-8 £ mm (DgkftT* SJfo £fTWbl^ 
i»VII-lla£f#fco 

H-NMR(DMS0-d 6 ), <5 ; 8.59(d,lH), 8.08(d,lH), 7.62(d,2H), 7.02(d,2H), 3.80 

(s,3H), 2.30(s,3H), 1.38(s,6H) 

(2Mb**9VII-llb©-&J* 

fc^VII-lla (1.0 g) $47X^b7K^zK 15 mlfciigfrU 130°C"£r 2 B#|all£j5fr 
^■y-fco S^^tK^ # £ 10%zk^fb± h 'J £ AtKT- ^Iou^dd 

LT^«&VII-llb*f§fco IfcfiO.85 gs iR^90% o 

(3Hb^WII-ll©^ 

<b^VII-llb (0.22 g) £DMF 10 U jHctfTTTfcJlMb:*- h U ^ A (3 

5 mg) tyv^>V)VY> (0.1 g) £fln;LTzK^T103\ Mt?20^Si&*-& 

tzo Rfcmm v7d tf;i/T;V33—;i/i:{i>s©^3i5 L >>i/^Sp^T^'fb^^ 

<b-&«aVII-ll£fcfc. 1R«0.30 g, 1R^87% 0 
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m.mm 1 1 : it^mu-i2(D^m 

it^Wl I -80 Tfffl V ^ ^ > V? [b] 7 5 > D - y ^ 7* y K & P- h U 

H-NMRCDMSO-dfi)^ <5 ; 8.59(d,lH), 8.12(d,lH), 7.62(d,2H), 7.30(d,2H), 3.80 
(s,3H), 2.38(s,3H), 2.30(s,3H), 1.35(s,6H) 

mmm 1 2 : {b^vn-42cD^r^ 

5- ^DD-2-t F7i?yK'J^> 35 3-^^;i/-2-^^y > 100 ml£}g-£-U 
100°CT'30#HSRJfob£:o j®S!]GD3-.*^;i'-2-7'*y >§§SUfe^ l,4-:7**> 

100 ml^iPx.240 o C{3ipmL5^KS/i&bfco SJ»**iW»bx 

^se^bfe^^^/ftffi^^&ISSftib^ *&*Bfe«gHi: bTVII-42£ 
ifco JRS14.0 g, iR^29.5%o 
: 118-120-C 

H-NMR(CDC1 3 ) , <5 ; 8.50(d,lH), 7.70(d,lH), 2.40(s,3H), 1.36(s,6H) 

mum 1 3 : <b^vn-46o^ 

2 ) 6-^>';i/^o^'J^> 25 g^ >f vrDK^7^/3- )l> lOO mk ^TKt 
V> 40 ml£*g-£rU 3«fHJnJft3««Ebfco -f y^DK^D- ;i/£»ET-e 
B*U 7K*iP^T*fmbfc*gS*«9tbfco Tk&s tt«*ff W '6-7;i/*D-2 
-tF7^^'J^> 21.2 g%^fc. 0 iR3*576.8Xo«£«*t:*6*»Be>nfcfctt>x 

6- 7MD-2-tK7^;t'J^> 10 g, 3-^^;i/-2-^^y > 20 ml*m& 
U 80°CTl57>P^/i&bfeo 3i*JcD3-^;i/-2-:7**y >£©5feb£gL 3^-1/ > 

;i/ 20 ml£#Px220 o CJ;:iPf&b 5B#^]fob£:o U TKh 
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^^^>/WK^^3&»fe3SS'fbbTVII-46*^fco 1RS3.2 g. J&^22.8% 0 
ifej& : 88-90°C 

5*l5fc0>J 1 4 : fb-^VII-64©^fifc 

1-42(4. 5 gK DMF 40 mb 3-.b f'P^W-7D/1>f t-/l/4.0 g N 
t-^h^^V^A 3.9 g£*g-£U Sl3R»«ETT5W?|HIiHUfta»Lfc-« K/fo#t 

-f-ttlillfeo lW«H±^Hfef*tt«li:bT^e»tLfco 1RS1.0 g, IR*17. 
9% 

H-NMR(CDC1 3 )> (IT ;8.38(d,lH), 7.58(d,lH), 4.83(b,lH), 3.77(t,2H), 3.05(t, 
2H), 3.36(s,3H), 1.90(m,2H), 1.36(s,6H) 



mMm\ 5 :<b^WII-72©^fig 
( 1 )6- ^ ;w * 7 h ^ dp > gi ^ ^ =r )l<D&m, 
6-^D^^df--y->^Ji^;i/Ji^^;i/ 250 g. 102.3 g. >fV7D^ 

;u 500 ml^Sgl^U lOBm&Qf&ilSSt bfco ^SJ&L << V7v\Z)V7)V 
zi—)l>*m&W£:V, ^*V> 500 mlfcin^M^bfco 7 = *>'7 i — ^>3 >T--\ 

a 400 g, mm^fr 1 u ^^y-;n u * 2 

bfeo Btt&tt*Rfe©$fttt«&i:bT»&ftfco iRft 159 g, iR^ 80.5% o 
(2)fc^8jVII-72©-&J* 

fc^VI 1-42(5 g)£DMF 40 MlfcjgJSIU 6-^;U*r Y^V->m^JV^^ 
r)l 8 g^iJDlfeo ^©SiftfeififK^U^A 5.5 g^iPX.. S*^«ETT8Kf 

.thXib&WU-72*fttzo IRS2.6 g, lR^30.0% o 
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H-NMR(CDC1 3 K S ;8.57(d,lH), 8.40(d,lH), 4.12(q,2H), 2.90(m,4H), 2.31(s, 
3H), 2.28(m,2H), 1.63(m,4H), 1.33(s,6H), 1.25(t,3H) 

-tt5S (VI) <D<t&®&-1BLjX, (VII) <D<b€t%0*T)\,*)V{bmhB.fo£l£ZZ 

tiz& D^ja-c**^ £©fc£BttfcTSKU ^>£iR^©T;i/*;Mbfcftfc 

WT©HJS0i"t?tts -flftsS (VI) CD^b^^lSHsBST-^SC fc#«L^fctf>* 

nsk#i 1 6 : it^mi-i<D^m 

'fb^VII-l (1 g) £T-tr h> 2 ■lfc:$g«?L3'Mb**\H/ 2 ml£flnx.T 6 B§ 

l&»0.64 g. lR^70%o 
mass (posi) : m/e=355 

mmm 1 7 : ft^«vi-2©^* 

to^vn-i (1 g) h> 2 «ifc$g#u 2-**)i7a^>y-)ib> 2 
i:ib^VI-2*s^P>nfco 

jR*o.7igs mmsio 

mass (posi) : m/e=476 
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mmm 1 8 : {t^wi-nosm 

it&mvu-i (1 g) £T-feh> 2 Blfc'igJSPU 6-yv^^v>m^ji.z 

-7#f§£>*ifc 0 
1&M0.70 g, JR*76Xo 
mass (nega) : m/e=483 

A(A) 

R (M)q [1, 
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mmm 1 9 : it^m-i<D^m 

Ml-m^^r-A(B)OJl/-b-e^lfeo <b^VI-l(0.35 g)fcN,N'-S; 

jt&$*fco fiJiS«[t:»K^^-;i/ (50 ml) £MU ^m-T^fe^^F^^^lSi 
Lfco £©fe*#lffl#'fcflS"&«BVI-7 (0.48 g) £DMF 5 mllC^fPU h V 
>0.5 mli:^7K^0.2 ml^»LT^?aT-2^F^Sli&^-frfco 
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1RM120 mgs UWllXo 
mass (nega) : m/e=861 
WUM* : 650 nm 

ft J- Vk%&m. : 238000 
Wlti : >300°C 

mmm 2 0 : <t<&mi-2(D&m. 

mass (nega) : m/e=1015 

:651nm 

fr^mft&m : 238000 
^5£^J2 1 Mb^I-3©^ 

>mmmte*mtvvis><DM&mmizmM£^ n,n' -v^z^y^ xvk* 
— h ^sn^.T40°c(3T2^p^^ii&$'&feo>Kj5SMc-r vyu^)iTjiz2—)i 

mass (nega) : m/e=1031 
WWBfck (*?S—Jl>) : 651 nm 
ft^mUVklk : 218000 
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mm2 2 : fc&m-u<D&m 





v 




#jl-lla (45 mg) £DMF(4 ml)(3^^-&. j^^'J^A (0.2 g) hzTu^lsV 
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d am *m>E.mm t xm e> titz*^ )itm&iz 5 %&mit u ^ atk^<& 
u ^ £ t>*^(z t) l tz o z d o a ji lti§ £ 

mmmg, ir^69% 0 

mass (nega) : m/e=1248 

(tZS—fr) : 650 nm 
ttVkit&m. : 235000 
m& : >300°C 

mmm2 3 : ^^1-12©^ 

2£m£Lfco 

mass (nega) : m/e=1234 

W.$LM*: : 649 nm 

#^M&lfc : 233000 

Wk& : >300°C 

mmm 2 4 : ^^1-13©^ 

^b^VII-4i5J:t>Mb^rtiVll-5^m^ii*4i: UTTh3cd;1/- hT-<b^I-13$ 
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mass (nega) : m/e=1262 
WlMMX S—)\<) : 649 nm 
fr^ytteWL : 233000 
m& : >300°C 



mm 2 5 : ffi^rm^a^^ojt^ 

m&Journal of Chemical Society, Faraday Trans., 92, 4917-4925 (1996)CD 
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—?£M*m^tz®m (633 nm) tlLti!^ from#^#t»©feff| £ t> 2 



tt&fefii 1 
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MH:*:(nm) 








641 


660 


021 




645 


664 


027 


1-1 


649 


669 


0.68 


1-2 I 


649 


669 


0.68 


1-3 


649 


669 


0.67 


1-11 


651 


672 


0.63 


1-12 


650 


671 


0.62 


1-13 


651 


672 


0.63 


1-14 


649 


671 


0.63 


1-15 


650 


671 


0.62 


1-16 


635 


652 


^ 0.65 


1-17 


634 


651 


0.64 


1-18 


635 


652 


0.63 


1-21 ~^ 


f 643 


665 


0.61 


1-22 


656 


676 


0.61 


1-23 


646 


662 


0.63 


1-24 


633 


651 


0.64 


1-25 


630 


547 


0.63 


1-26 


650 


667 


059 


1-27 


635 


650 


0.69 


1-28 


634 


650 


0.7 


1-31 


632 


648 


0.72 


1-36 


625 


640 


0.6 


1-44 


623 


635 


0.58 


1-50 


640 


660 


0.58 


1-54 


638 


662 


0.64 



( 1 )feS5CDX*y— JI/igj££620nm<DlR3teJg *<0.1 ifc-SSgglCgBfi 
<2)f&fiift«620nmT»&3teX'<*HU*je 

(4)|fe^^3feS^J|X^ES»(<l>f^54)<DCresyIViolet©Si«iii:a>«Jtffl»ai 

mmm 2 6 mm&a>mm 

*mW<Dfc&V9&50 mM TrisHCL&§ffi$i(pH8.0) N 4xSSC (67 mM NaCl/67 mM 

?^>mi- h u tf a) . i m u >mmmmo.5 m n^hpo^po^ pH7.2) 

$J £ tl S #3: < Z o T ^ & V > £ h tffltRT? 1 o 
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xftwo-mjUih (iik (ivk Rmv)-zmzti2>fc&m±, 
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1. TtB-ttsSU) : 

-mx ( i ) y 2 Y 1 r3 4 

? m « C=Q 
V V 5 

v l . v 2 , v 3 ^ v\ s^^^n^n^i^TK^Jl^ x&^a>y>ij§H\ 
t;w=^-;i/*s tu-M^ ^^n^g, 
tKD^>I, -hnSs jb;^*.^;^ T)\sn**sm, 

^u^^-^^Ss ^^p^^Ss t^;^^^ #;i/M^-r;i/;fr3r$/Ss 
istDVX-fr?^ 7'j-;i/^>*;^-^7^S^ ^77^ 

h&v T)V*c)V3-*^ 7'J-^ftS, ^p^^-&. ^;i/7 7t>f;i/S, 
T^^l/^^^-f-;^ 7V—)l/Z)iyj—)\/&, Tfr^JlZJl^—Jl^ 7 

U— 7>J-;vt^^*ji/^-M> 7 jvzi 

* *£-£JfM qrtfe&Sfr £> & £ f¥fr £ Mltti (itif. <£>Stt©&»£ *f LTV 1 * 
Tfccfci^) £*VT#x V\ V 2 . V 3 , V 4 , 25L^V 5 >bsiBl^^7jcm^i:^SCi:li^<s 

Wtfc«fc^) £ttnL ; R 3 &tfR 4 JiB&S£ £ i i:4i'*57W«**U 
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+n=lT&3) 

2. TI3-«S^(II): 
HttSC (ID 




(a^k v N v 2 . v 3 , v\ V s , v\ v 7 , v 8 , v 9 N xOT 0 t±*n-etLfflAt:7k*JS^ 
xiiADy>f?, -dv?-)^ t)v*-)\,^ t y— ^ 

TU.Hi/t^^Sx $/y;M-*$/3k ^um**^. 7 5/;^*^ 

7^;S, 7;^ ^>>*;i/^-;i/7 ^ i, 7 u -;^^i/*;i/#r;v7 ^ ^S, 

7'j-;t/^m ^roaft^ ^ 
^7 7^^ 7;^;^;i/7-f-;i/S > 7'J-;^7>f^i/S, r;i/3r;i/ 

Tftzi * tit— )\,&^ *;w^-f jfct* 

tts^ut^ttJ;^) «w-r^ v 1 . v 2 , v 3 . v\ Rws&mmz&mm^t 
^:m<s v^v 2 , v^v 3 , rtv\ v^v 7 , v 7 ^v\ v , ^v io H:^n^n»it 
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e,©a£i±Wfe££*rUTivt%«fcvO £^b;R\ R 4 > R 5 . &l5R 6 l«ft^ft&:& 



3. Ts3-«(IID: 



- hoi, #;b#^>;i/Sx 7frzi*i'&s 7»J-M*^ 
U^**^) ^ 7^V7US, 7^*M-;i/7^S, TtoU**/*)], 

«7^1x7 'J-M#^*^-;i/7^^^;i'7 7t'f ;i/7^S. 
7;v^;i/^;i/*-;v7Ulv t'J-;^;!/*-^^^ ^^*7*m n t 
7'J-m& ^tdS^S, ^;v7 7^^^ 
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4. Tffi-tt5£UV): 
HttSC (IV) 



-hni, #;i^^>;i/^ T;i/^^ri/^ 7'J-;i/t^J/S, 

^TUMXlri/^ 7 is ft** I'M,, jb/W^-f )VX*ci/^ 7)]/U*is 

7U-;i/f^ ArniftSs ^77^^ 
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fe57;b^;i/S5^i> R 3 £R\ R s £R 6 t£^£ijs£^bT^ft^*v&Az:tmJ&S£ 
ql±#^ ©m^ £ ~r -5 © t: MM teffc £ m T ) 

^r-;i/^ 7'J-/i/Ss ^n31^ $/7;^ T;i/*;i^;«s 7'J-/W 

7. V 1 . V 2 . &OTcdo-£'J>&< £&-o#x;i,*^b < ^©^asM&bfc 
?'j-;i/S, *;i/**3gb<&^©^#gmbfc^:PPJISs Xfcfc^ui^S^b 

8. R , stJ t R z ©ot»'j>^< t^—Difi^Mmmnt^mm^ x 

9. R';5OT 2 ©5*>'J>&< ^^^^e*©^^ yak tKD^;p 
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1 1 . 



TSe-fl§!5£(V) : 



hues ( V ) 




}— CH=CH-CW 



(M)q 




12. TfB-«S^(VI): 
-H&5£ ( VI ) 



^-^m. - hols t>)itf5-i/)i>m^ T;i/n^r^^ 7ij-;i/t^'>I, ->U;i/ 




R 



(M)q 
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;u^r;i/^-^> 7'J-;bftSv ^um?-*^ *)i7 t"E^ov& s 
£5f>"f^ V 1 , V 2 , ^t>*V 3 *s|B!i^tZ7KmM^i:^S^i:{i^<s V^V 2 , TPfcVtt 

^ t s&£ & w r * c £ & & s asfnx « ^sain £ nm l t * «t 

h & £ 31 £ tetfu UT & <fc V>) 

13. TI3-^(VII): 
-tt^ (VB) 



^-;v7 ^ y ^7 'J -;i/t^^>*;^-^7 ^ 7;i/7 ;i/7 ^ y 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of . sheets. 

3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 


IEI 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 
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Irv 



^tional application No. 

1 PCT/JP00/06401 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages ______________ 



□ 



, as originally filed 



. filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



[J the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been furnished. 



The amendments have resulted in the cancellation of: 
I I the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



5-7, 11-13 



1-4, 8-10 



5-7, 11-13 



1-4, 8-10 



1-13 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Documents 

1. L. I. Shevchuk et al., xx Polymethine dyes derived from 
5- and 7-azaindolenines" , Ukr. Khim. Zh., Vol. 51, No. 
4 (1985), pp. 435-438; see especially p. 438, Compound 
Ib 

2. L. I. Shevchuk et al., "Halochromism of NH dyes, 
derivatives of 5- and 7-azaindolenines" , Ukr. Khim. 
Zh., Vol. 51, No. 5, (1985), pp. 525-528; see 
especially p. 526, Compound IVB 

3. F. A. Mikhailenko et al., " 2 , 3 , 3-trimethyl-3H- 
pyrrolo [ 3, 2-c] quinolines and polymethine dyes made of 
them", Khim. Geterotsikl. Soedin. , No. 7 (1982), pp. 
948-951; see especially p. 951, Compounds VAa and VA6 

4. JP, 7-145148, A (Bio Sensor Kenkyusho KK) , 6 June 1995 
(06.08.95) (Family: none) 

5. US, 5486616, A (Carnegie Mellon University), 23 January 
1996 (23.01.96) & JP, 2-191674, A 

6. JP, 5-287209, A (Hitachi Chemical Co., Ltd.), 2 
November 1993 (02.11.93) (Family: none) 

7. JP, 4-80747, A (Konica Corporation), 13 March 1992 
(13.03.92) (Family: none); see especially page 4 

8. US, 5246989, A (Tokuyama Soda Co., Ltd.), 21 September 
1993 (21.09.93) & JP, 3-284683, A 
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Claims 1 and 2 



Documents 1-3 disclose compounds described in Claims 
1 and 2. 

Therefore, Claims 1 and 2 are not novel. 

Claims 1-4 and 8-10 

Document 7 discloses compounds described in 1-4 and 
8-10, with use as photosensitive materials for silver 
halide photography as a specific example. 



Claims 5-7 and 11-13 

Document 7 does not disclose any compound described 
in Claims 5-7 or 11-13. 

Documents 1 and 2 disclose 5- and 7-azaindole 
derivatives which show a fluorescent effect; however, they 
do not disclose compounds in which a carbon atom in the 
pyridine ring is substituted. 

Document 3 does not disclose any compound described 
in Claims 5-7 or 11-13. 

Documents 4-6 disclose indole derivatives in which 
the nitrogen atom in the indole ring is substituted, but 
do not disclose compounds described in Claims 5-7 and 
11-13. 

The description of the invention states that in 
tests comparing the claimed compounds with cyanine dyes, 
which are indole derivatives in which the nitrogen atom in 
the indole ring is substituted, the claimed compounds 
showed a marked effect; and given the aforementioned test 
results, Claims 5-7 and 11-13 are not obvious to a person 
skilled in the art from Documents 1-7. 

Therefore, Claims 5-7 and 11-13 involve an inventive 

step . 

Claims 12 and 13 

Document 8 discloses 7-azaindole derivatives in 
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which a carbon atom in the pyridine ring has a substituent 
group and the 7-azaindole ring is 1-substituted, and their 
use as intermediates for spiroxazine compounds; however, 
it does not disclose any compound described in Claim 12 or 
13. 

Moreover, Claims 12 and 13 are not obvious to a 
person skilled in the art from Document 8. 

Therefore, Claims 12 and 13 involve an inventive 

step. 
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